Abstract
Thereissignificantvariationinthe structure of medical education worldwide. 1 However, in the United States, undergraduate allopathic medical school programs are accredited by the Liaison Committee on Medical Education, ensuring the quality and consistency of the educational experience of U.S. medical graduates (USMGs). Although the majority of physicians in residency training and practice in the United States are USMGs, approximately one quarter are graduates of international medical schools (IMGs). 2, 3 IMGs play an important role in the provision of patient care because they are more likely than USMGs to specialize in primary care disciplines and to fill positions in underserved areas. 4, 5 The ECFMG certification process ensures the readiness of IMGs to enter Accreditation Council for Graduate Medical Educationaccredited training programs in the United States.
A large portion of IMGs certified by ECFMG are U.S. citizens who train abroad (USIMGs), many of whom studied at schools located in the Caribbean region. 2, 6 Although international medical schools that attract a predominantly U.S. student population are located in countries around the world, including Israel, Ireland, Poland, etc., the geographic proximity and prevalence of the English language in the Caribbean has made this region an attractive location for medical education institutions. Currently over 100 nondomestically owned and operated universities are operating in the Englishspeaking Caribbean, many of which offer medical degrees. 7 Large numbers of U.S. students have been seeking medical education opportunities in the Caribbean since the 1970s. Fifty years ago, there were only a small number of medical schools in the region, including national schools in Cuba, the Dominican Republic, Haiti, and Jamaica. The student population at these established schools has been primarily comprised of nationals from the respective countries who complete physician training and remain in their country to practice. The second half of the 20th century saw a slow but steady increase in the creation of medical education institutions in the region, including the opening of a small number of schools aimed primarily for a U.S. student population. The most prolific growth has occurred most recently, with a 40% increase in the number of medical schools opened since 2000, 8 and this growth is expected to continue. For example, plans are currently underway to establish additional medical schools in Anguilla, Montserrat, and St. Kitts and Nevis. 9 Unlike the domestic student body at some of the more established educational institutions, these newly created schools recruit, almost exclusively, an international population of students, including a large number of U.S. citizens.
Because of a lack of uniform oversight processes in the region and the rapid growth in the number of new schools being created, there have been continuing concerns regarding the quality of the educational experiences offered at Caribbean institutions. 10 -12 Thirty years ago, studies indicated that U.S. citizens who completed part or all of their studies abroad did not perform as well on knowledge assessments as did USMGs. 13, 14 More recently, a study of performance of physicians who attended medical schools in the Caribbean showed considerable variation in quality indicators. Ultimate ECFMG certification rates varied by school from 28% to 86%. Specialty board certification rates were also analyzed, with 63% of USIMGs (compared with the historical 88% for USMGs) ultimately achieving this marker of quality. 15 In a study of students' transcripts and survey responses from the 10 schools that supplied the most USIMGs seeking ECFMG certification between 2001 and 2004, there were significant differences in the educational experiences of USIMGs from Caribbean schools as compared with a representative sample of USMGs. 16 Comparison of performance of this study population on the United States Medical Licensing Examinations (USMLE) Step 1 and Step 2 Clinical Knowledge (CK) exams also showed remarkable variation, with USMGs performing the best, followed by non-USIMGs and, lastly, USIMGs.
Often, Caribbean medical schools are viewed as a single entity, ignoring the variability in training programs and performance of students. The purpose of this study is to follow up on previous research 15, 16 by describing the variability of educational experiences, structure and oversight of medical schools, and performance of students who attended medical schools in the region. Specifically, descriptive information is provided summarizing the various structures of medical education, degrees offered, languages of instruction, and student populations at Caribbean institutions. Additionally, the diverse systems of accreditation of medical school programs are described, and data depicting the variability in USMLE performance is provided, by country, for students attempting ECFMG certification. Current ECFMG policies prohibit reporting schoollevel performance data.
Method
There are 16 Data used to describe the structure and content of medical education and demographic student profiles were drawn from IMED and culled from medical school Web sites. This information was supplemented with data from a previous study that included a random sample of 100 medical student transcripts and a survey of 418 medical students. 16 Accreditation information was gathered from a variety of sources, including specific organizations that accredit the educational institutions, the U.S. Department of Education's National Committee on Foreign Medical Education and Accreditation, and medical school Web sites.
Among other requirements, passing the USMLE Step 1, Step 2 CK, and Step 2 Clinical Skills (CS) exams are necessary for ECFMG certification. We analyzed a cohort of applicants who applied for an exam leading to ECFMG certification between 1993 and 2007, inclusive. Firstattempt pass rates on these exams, summarized for the 15-year period, are provided.
Results

Medical schools.
Of the 56 currently operating medical schools in the Caribbean listed in IMED, the distribution of schools per country is as follows: six countries each have one school, four countries have two schools, one country has three schools, one country has four schools, one country has five schools, one country has six schools, one country has 10 schools, and one country has 14 schools. The majority (n ϭ 50) of the schools in the region offer a doctor of medicine (MD) degree. Three schools offer a bachelor of medicine and bachelor of surgery (MBBS), and three schools are capable of awarding both degrees, depending on the course of study followed. In general, the official languages of the various countries in the region correspond to the language of instruction at the medical schools, although there are some exceptions. English is the mode of instruction at 29 schools, and Spanish is used at 21 schools. Three schools offer instruction in both Spanish and English, and three schools use French. The duration of the curriculum at Caribbean schools also varies across the region, ranging from just more than three years (e.g., some schools in Antigua and Barbuda and Aruba) to six years (e.g., Cuban and Haitian schools).
Accreditation. There is a wide variety of oversight and formal accreditation practices in the region. In the past, review of the educational quality of medical programs was conducted sporadically by various organizations, depending on the country and the affiliations of the schools in question. Some countries, such as Cuba and the Dominican Republic, have a governmental agency in place that oversees medical education quality. In countries without a national system of accreditation, some schools have chosen to become accredited by entities located outside of the region. For example, an independent organization, the Accreditation Commission on Colleges of Medicine, has accredited medical schools located in various Caribbean countries, such as the Cayman Islands and Netherlands Antilles. [17] [18] [19] Before 2003, the University of the West Indies (UWI) in Jamaica and its associated campuses located in Barbados and Trinidad and Tobago were accredited by the General Medical Council (GMC) located in the United Kingdom. When the GMC ceased accrediting programs located abroad, the Caribbean Community (CARICOM) member states established the Caribbean Accreditation Authority for Education in Medicine and Other Health Professions (CAAM-HP) in 2004 as an independent regional accreditation authority to fulfill this need. To date, CAAM-HP has reviewed six medical schools in the region (e.g., the UWI campuses and some schools in Montserrat) (www.CAAM-HP.org).
Because of the overlap in jurisdictions of some accrediting entities or the desire to promote quality claims, a small number of educational institutions have voluntarily chosen to be reviewed by more than one accrediting body. Conversely, some schools in the region have never undergone a formal accreditation process by an external review body because of the noncompulsory nature of the process, the lack of a national system in some countries, or the perceived lack of value of the system. Applicants. Between 1993 and 2007, 29,321 individuals who attended a school in the Caribbean applied for an exam leading to ECFMG certification. The three countries producing the most applicants were Dominica (n ϭ 6,678), Grenada (n ϭ 6,384), and the Netherlands Antilles (n ϭ 4,916). Almost two thirds of the applicants were U.S. citizens, and 62% self reported Because training programs and medical student characteristics are heterogeneous, even within a country, exam performances were also summarized by school and examinee characteristics. On first attempts of Step 1, USIMGs (n ϭ 19,425) outperformed non-USIMGs (n ϭ 9,837) with pass rates of 60.6% and 51.1%, respectively. Examinees who attended schools with English as the language of instruction (n ϭ 24,890) passed Step 1 at a rate of 62.9%, whereas students at nonEnglish schools (n ϭ 4,425) had a 26.5% first-attempt success rate. Results for Step 2 CK and CS/CSA were similar, with USIMGs and those attending schools with English instruction modestly outperforming their counterparts.
Discussion
The purpose of this study was to examine, in detail, Caribbean medical education structure and oversight and the performance of students. A large portion of physicians seeking to enter graduate medical training and eventual practice in the United States are currently training in the Caribbean. With the anticipated shortage of physicians 20 and a relatively slow increase in domestic education opportunities, this trend of individuals looking outside of the United States for medical training is likely to continue. Given the expanded role of Caribbean-trained doctors in the United States, it is important to know more about the characteristics of the medical education programs and the qualities of the students and graduates.
Often, generalizations about individual schools, associated countries, and graduates are made based on the Caribbean as a whole. However, the results of this study show wide variability in the structure of medical education throughout the region. Likewise, the existence of quality-control oversight measures by an external body, the rigor of the review, and the level of transparency of the process and standards used also vary significantly throughout the region. A number of countries require that schools be periodically reviewed and accredited by a governmental body in order to continue to function, whereas in other countries the initial granting of a charter is the only requirement for operation. The recent creation of CAAM-HP and its governmentally sanctioned jurisdiction over a large portion of medical schools located in the Caribbean provides evidence of a commitment of CARICOM nations toward increased oversight in the region. Additional time is needed to determine whether schools will choose to undergo the review process, and the impact and outcomes of the decisions.
Results of analysis of a 15-year period show wide variability in USMLE exam performance of students of Caribbean medical schools. The variability is greatest with Step 1, whereas pass rates on Step 2 CS are somewhat more similar across the Caribbean countries. Countries with medical schools that typically cater to large numbers of U.S. citizens (e.g., Dominica, Grenada, the Netherlands Antilles) tend to have higher pass rates. Likewise, students from countries with long-standing oversight mechanisms (e.g., Jamaica) also perform well. Finally, students who attend schools in countries that typically provide medical education in languages other than English (e.g., Cuba, Dominican Republic, and Haiti) tend to underperform compared with other Caribbean-trained peers.
Although efforts were made to ensure the accuracy of the descriptive school information (i.e., each institution's accreditation status was verified directly with the appropriate accreditation organization), some data were based solely on school reports, which could potentially bias the results. Specifically, data regarding language of instruction, degrees offered, and curriculum duration were drawn from IMED, where available, and supplemented directly from medical school Web sites, but not independently verified.
Despite the differences of pass rates by country, these performance results should also be interpreted with caution. Most Caribbean countries have more than one medical school, with varying numbers of students per school, and with potentially great variation in admission requirements, quality of teaching, and resources available. Additionally, pass rates are reported by country for the entire 15-year block, obscuring changes in student performance over time. Because these results include only the first attempt of all applicants who took an exam leading to ECFMG certification, and not only those who eventually achieved certification, the motivation levels of some of these students may have varied. Some students, especially non-U.S. citizens, may attempt USMLE exams even though they intend to practice in a country other than the United States. Conversely, schools in some countries may require passage of the USMLE for progression. Additionally, the attrition rates at these schools are unknown, and, therefore, the number of test takers does not necessarily equal the number of students enrolled or the number of graduates. Finally, a student who transfers from a Caribbean medical school to another institution during his or her education would have all exam scores categorized under the country he or she attended when beginning the ECFMG certification application process.
The number of graduates of Caribbean medical schools seeking training positions and licensure in the United States is expected to continue to increase. Results of this study provide baseline data indicating that there is wide variation in the structure of the education and performance of the students on ECFMG certifying exams. Further research is necessary to determine how the characteristics and qualities of medical programs in the Caribbean, students' clinical training experiences (which can vary within a medical school), and national and regional accreditation activities impact student performance. This research will be essential to link medical education and student-selection practices at individual schools to relevant performance measures, including practice-based patient outcomes, for those doctors who return to the United States.
